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Myeloid-derived suppressor cells (MDSC) potently repress antitumor immunity. The amount of MDSC in the blood of 
melanoma patients declines in response to vemurafenib, an inhibitor of oncogenic BRAF signaling that abrogates the 
ability of malignant cells to induce MDSC. This suggests that vemurafenib may be used in combination with various 
immunotherapeutic agents for the induction of long-lasting tumor regression. 



Melanoma cells express an array of specific 
antigens that are recognized of cytotoxic 
CD8* T cells, allowing for the selective 
eradication of malignant cells. 1 Despite 
such an elevated intrinsic immunogenic- 
ity, melanoma develop, progress and even- 
tually spread to distant organs, even when 
antitumor responses are boosted by immu- 
notherapy. Nowadays, it has been clearly 
established that the activity of T cells is 
hampered within the tumor microenvi- 
ronment. Different leukocytes infiltrate 
malignant lesions and exert immunosup- 
pressive effects, myeloid-derived suppres- 
sor cells (MDSC) playing a major role in 
this setting. 2 We have recently analyzed the 
peripheral blood of melanoma patients for 
the presence of these highly immunosup- 
pressive cells and identified two distinct 
MDSC subsets: the previously known 
subset of monocytic MDSC (moMDSC) 3 
as well as a new granulocytic MDSC sub- 
set (grMDSC). MoMDSC and grMDSC 
share several surface markers including 
CD45, CD33 and CDllb but can be dis- 
tinguished and isolated from each other 
thanks to the subset-specific expression 
of CD14 (on moMDSC) and CD66b (on 
grMDSC). Both these MDSC subsets 



were found to suppress autologous T-cell 
proliferation independently of each other, 
thus constituting fully functional human 
MDSC. 4 Investigating the presence of 
MDSC in the peripheral blood of mela- 
noma patients in the course of disease 
progression, we observed that, in compar- 
ison to healthy donors and patients with 
localized disease, patients with metastatic 
melanoma exhibited a higher frequency 
of circulating moMDSC and grMDSC. 
Interestingly, Stage IV melanoma patients 
with no evidence of disease at the time of 
blood draw exhibited MDSC frequencies 
similar to those of healthy donors. 4 These 
findings suggested us that both moMDSC 
and grMDSC are directly linked to the 
presence of metastatic melanoma lesions. 

Prompted by this observation, our 
attention was attracted by recent clini- 
cal studies reporting the regression of 
melanoma metastases in response to 
small inhibitors of mutant BRAF VS00E like 
vemurafenib and dabrafenib, so-called 
selective BRAF inhibitors (BRAFi). 5 Such 
therapeutic agents can indeed induce 
impressive clinical responses by block- 
ing oncogenic signaling pathways within 
malignant cells. However, in the majority 



of patients, the effects of selective BRAFis 
are temporary and tumors become resis- 
tant. 5 The fact that BRAFi induce strong, 
though transient, reductions in the meta- 
static tumor burden led us to investigate 
the impact of these agents on MDSC. 
The analysis of MDSC frequencies in the 
peripheral blood of patients under vemu- 
rafenib therapy revealed that moMDSC 
and grMDSC decline over time in indi- 
viduals achieving clinical responses. We 
have not determined whether vemurafenib 
affects not only circulating MDSCs but 
also the tumor-infiltrating myeloid cells. 
Tumor samples from patients under treat- 
ment have not yet been analyzed in this 
respect. However, we set up a cell culture 
model that allowed us to mimic the effect 
of vemurafenib on MDSC in the mela- 
noma microenvironment. In this model, 
peripheral blood mononuclear cells (as a 
source of CD14* monocytic cells) were 
exposed to conditioned medium (CM) 
from BRAF-mutant melanoma cells that 
had been treated or not with vemurafenib. 
Interestingly, the CM from untreated 
melanoma cells induced MDSC with a 
monocytic phenotype, exerting robust 
immunosuppressive effects on T cells. 
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Figure 1. Vemurafenib abrogates the immunosuppressive effects of MDSC in melanoma patients. Vemurafenib inhibits mutant BRAF V600E signaling in 
melanoma cells, not only limiting their proliferation and survival, but also interfering with the secretion of soluble factors that are responsible for the 
recruitment, induction and differentiation of myeloid-derived suppressor cells (MDSC). Vemurafenib appears to have no direct effects on MDSC induc- 
tion, though a potential modulation of MDSC function by vemurafenib has not been studied yet. 



In contrast, the CM from vemurafenib- 
treated melanoma cells did not. Of note, 
the ability of the CM from untreated 
tumor cells to induce moMDSC was not 
impaired by the addition of vemurafenib, 
indicating that this BRAFi exerts indirect 
immunomodulatory effects by acting on 
tumor cells. 4 In this context it should be 
noted that the constitutive activation of 
BRAF not only promotes the prolifera- 
tion of melanoma cells but also stimulates 
them to secrete immunosuppressive cyto- 
kines. 6 Thus, vemurafenib appears to exert 
immunomodulatory effects by inhibit- 
ing the ability of BRAF-mutant mela- 
noma cells to secrete factors that induce 
moMDSC in vitro, such as interleukin-6 
(IL-6) (Fig. 1)7 

In summary, our findings suggest that 
the immunosuppressive activity of MDSC 
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